Objectives To implement and assess Fédération Internationale de Football Association Medical Assessment and Research Centre's '11 for Health' football-based health education programme for children. Design Prospective, 2-cohort study. Setting In-school groups (Mauritius); out-of-school groups (Zimbabwe). Participants Mauritius: 389 children, aged 12-15 years; Zimbabwe: 395 children, aged 10-14 years. Intervention Eleven 90-min sessions, each divided into two 45-min halves of Play Football (focusing on one football skill) and Play Fair (focusing on one health issue). Main outcome measures 30-item questionnaire implemented pre and postintervention to assess children's health knowledge; six-item questionnaire implemented postintervention to assess children's views about the '11 for Health' programme. Results Mean pre and postintervention health knowledge scores were greater in Mauritius (pre: 69.3%; post: 87.1%) than Zimbabwe (pre: 57.8%; post: 76.2%) but the mean gain in health knowledge was greater in Zimbabwe (18.4%) than Mauritius (17.8%). There were few signifi cant differences in the outcomes for boys and girls in both countries. The '11 for Health' programme was received positively by the children in both countries and there were no signifi cant differences in the views of boys and girls in either country. Conclusions The study demonstrated that it was possible to achieve signifi cant increases in children's knowledge for all health messages by implementing the '11 for Health' programme in a school-based setting in collaboration with a national Football Association and in an out-of-school setting in collaboration with a non-government organisation. Based on these positive results, the authors recommend that the programme be widely implemented in Africa in co-operation with government and non-government organisations.
INTRODUCTION
Moeti 1 described the African Region as suffering a double health burden: the highest rate of death in the world from communicable diseases and an increasing rate of death from non-communicable diseases. The WHO 2 estimated that although communicable diseases caused the majority of deaths in Africa at the present time, non-communicable diseases would become the major cause by 2030. The fi rst International Conference on Health Promotion 3 resulted in a Charter that encouraged international organisations to 'support countries in setting up strategies and programmes for health promotion' (p5). The fourth in this series of International Conferences 3 produced a consensus that included the statement 'Health promotion requires partnerships for health and social development between the different sectors at all levels of governance and society. Existing partnerships need to be strengthened and the potential for new partnerships must be explored' (p20). WHO 4 also launched a 'Global School Health Initiative' in order to promote and improve health education for children at local, regional and national levels: a primary aim of the initiative being to enhance the capacity of the schools to provide a setting for healthy living, learning and working. The strategy promoted by WHO included identifi cation of relevant health issues, development of health education programmes and collaborations between health and education agencies to implement such programmes. International organisations such as UNICEF, UNESCO, ILO and WHO 5 acknowledge that physical activity is 'an effective method of disease prevention for the individual and, for nations, a cost-effective way to improve public health' (p5). Translating these global statements and strategies into appropriate, workable, cost-effective programmes for children remains the main challenge to everyone working in health promotion.
The important role that exercise plays in reducing risk factors associated with, for example, obesity, cardiovascular disease and diabetes is widely recognised, 6 -8 especially for children. 9 -11 Football, which is by far the most popular sport worldwide for adults and children, has been demonstrated to be an effective means of delivering exercise to all age groups. 12 In 2006, Fédération Internationale de Football Association (FIFA) recognised the unique role that football could play in the promotion of exercise and healthy behaviours, which in turn could reduce the burden from communicable and non-communicable diseases in many countries: this lead to the development of the FIFA initiative entitled 'Football for Health'. Following two focus-group meetings in Zurich in 2007 involving a range of stakeholders, 13 FIFA's Medical Assessment and Research Centre (F-MARC) developed a football-based health education programme for children in Africa entitled '11 for Health'. This programme, which was made up of eleven 90-min sessions and covered a range of football skills and health messages, was subjected to a pilot study during 2009 among 370 children aged 11-15 years in Khayelitsha township in South Africa. 13 The results from the study demonstrated that it was possible to achieve signifi cant increases in children's health knowledge and prevention strategies for communicable and non-communicable diseases. The recommendations from the study in South Africa were that the effi cacy of the programme should be assessed further using larger sample sizes, different countries and alternate modes of delivery. 13 Mauritius and Zimbabwe were selected as countries in which the '11 for Health' programme could be further evaluated because they provided contrasting socioeconomic-health conditions 14 -16 ; in addition, the conditions in these countries spanned the conditions reported for South Africa, where the fi rst study was conducted ( table 1 ) . The economic situation usually affects the standard of a country's health infrastructure, which impacts on indicators such as the under-5 mortality and life expectancy. 17 Also of relevance to the evaluation of the '11 for Health' programme was the fact that the main health concerns in Mauritius relate to non-communicable diseases, such as diabetes and cardiovascular disease, while in Zimbabwe they relate more to communicable diseases, such as HIV/AIDS, tuberculosis and malaria. These differences, therefore, provided contrasting environments in which to evaluate various aspects of the '11 for Health' education programme.
The objectives of the present study were (1) to implement and evaluate the effectiveness of the '11 for Health' programme in two African countries with different socioeconomic and health standards (Mauritius and Zimbabwe); (2) to determine whether there were differences in the effectiveness of the '11 for Health' programme for delivering health education to boys and girls; and (3) to compare the effi cacy of delivering the '11 for Health' programme through a non-government organisation and a national Football Association.
METHODS
The interventions in the two countries took place independently in the period February to June 2010. In Mauritius, the programme was delivered in collaboration with the Mauritius Football Association with the support of the Mauritius Ministries of Health and Quality of Life, Education and Human Resources and Youth and Sport. In Zimbabwe, the programme was delivered in collaboration with Grassroot Soccer, a nongovernment organisation with an established history of delivering football-based HIV/AIDS prevention programmes in Zimbabwe.
The overall structure, content and implementation procedure for the '11 for Health' programme have been described in detail previously. 13 In summary, the programme consisted of eleven 90-min interactive sessions, with each session made up of a 45-min Play Football period (football skills) followed by a 45-min Play Fair period (health education); see table 2 . A male and female coach pair usually delivered each session to approximately 20 children (mixed boys and girls). In Mauritius, the programme was implemented as an in-school intervention to children at 11 secondary schools spread throughout the island using teachers recruited from each of the schools involved and qualifi ed football coaches working at the Mauritius Football Association. In Zimbabwe, the programme was implemented as an out-of-school intervention to children using coaches recruited from the local Bulawayo community who had no previous teaching experience. All teachers and coaches taking part in the interventions were provided with a fully documented '11 for Health' guidance manual and attended a 5-day training programme prior to implementing the programme. Children's attendances at each session were recorded in order to determine the level of compliance with the programme. The children's health knowledge with respect to each of the 10 health issues was assessed before and after the intervention using a 30-item health knowledge questionnaire (three statements per health issue), which was an enhanced version of the 20-item questionnaire (two statements per health issue) used in the previous study in South Africa. 13 Statements in the questionnaire were generally designed to elicit fi xed-alternative responses of 'true', 'false' or 'don't know' from the children: the statements relating to each of the health issues were distributed randomly within the questionnaire. Children's views on the programme were assessed using the same sixitem postintervention questionnaire as that used in the previous study 13 ; statements in this questionnaire were designed to elicit a response on a Likert scale of 'strongly agree', 'agree', 'neither/nor', 'disagree', or 'strongly disagree'. Using the results from the study in South Africa 13 and the educational standards in Mauritius and Zimbabwe, it was assumed that approximately 60% of children taking part in the study would provide the correct response to the health questions at the preintervention stage and 80% at the postintervention stage. Based on these fi gures, a sample size of approximately 400 children would be required in each sample to identify, with 95% confi dence and 90% power, a 10% difference in pre and postintervention responses to the health statements. Percentages of children providing the correct response to each statement at the pre and postintervention stages were compared using a z test for proportions. 18 Numbers of children in groups were compared using a χ 2 test. Because of the number of statistical tests conducted on the results, signifi cance was accepted at p<0.01, unless stated otherwise. All participating children and their parents provided informed consent to take part in the studies. The University of Nottingham Medical School Ethics Committee approved both interventions; the school-based study in Mauritius was also approved by the Mauritius Department of Health and Quality of Life.
RESULTS
Average attendance levels recorded for the children attending each of the '11 for Health' sessions were 92.3% (range: 87.0-99.0%) in Mauritius (n=400) and 86.6% (range: 74.3-96.0%) in Zimbabwe (n=422). Attendances in Zimbabwe were affected during sessions 3, 4 and 5 by a national school teachers' strike that resulted in some children not being aware that the '11 for Health' sessions were still taking place despite schools being closed. The demographic data and health questionnaire results reported relate only to those children who completed both the pre and postintervention questionnaires. On this basis, the percentages of children retained in the study were 97.3% in Mauritius and 93.6% in Zimbabwe: fi gure 1 shows the number of valid questionnaires completed and included and the number of dropouts at each stage of the study. Data summarising the demographics of the children in each group are shown in table 3 : there were no statistically signifi cant differences between the numbers of boys and girls included in the cohorts in either country (Mauritius: p=0.723; Zimbabwe: p=0.580).
The percentages of correct responses given for each of the 30 health-related statements in each country at the pre and postintervention stages of the study are summarised in table 4 . Table 5 presents the responses to the health statements as a function of gender in each country. In Mauritius, there were only two statements that resulted in signifi cant differences in responses between boys and girls at the preintervention stage -both of these related to the health message 'respect for girls and women'; postintervention, there was only one statement where there was a signifi cant difference between boys and girls -this related to the health message 'protect yourself from HIV'. In Zimbabwe, there were no statements that resulted in signifi cant differences in responses from boys and girls at the preintervention stage; postintervention, there were three statements where there was a signifi cant difference between boys and girls -these related to the health messages 'eat a balanced diet', 'vaccinate yourself and your family' and 'take your prescribed medication'. There were, however, a number of statements at the pre and postintervention stages, in both Mauritius and Zimbabwe, where differences between boys and girls health knowledge were signifi cant at the p<0.05 level. The children's views on the '11 for Health' programme are presented by gender in both countries in table 6 .
DISCUSSION
The sample populations in Mauritius and Zimbabwe were of a similar age and lived in similar sized households to those included in the previous South Africa study 13 ; however, higher proportions of children lived in formal housing in both Mauritius and Zimbabwe than the informal housing 19 studied in South Africa. Football was again the most popular sport for boys in both countries and also for girls in Mauritius; the most popular sport for girls in Zimbabwe was netball, which was a similar situation to that found in South Africa. 13 Preintervention levels of health knowledge in Zimbabwe (58%) were similar to those observed in South Africa (53-57%), whereas the baseline levels of health knowledge in Mauritius (69%) were higher. In the few cases where health knowledge was signifi cantly higher in Zimbabwe than in Mauritius, statements related to knowledge about communicable diseases that were of more concern in Zimbabwe than they were in Mauritius; namely, 'mosquitoes spread malaria'; 'cure for tuberculosis'; and 'the right medication can help people with HIV to live longer'. Despite the differences between the two countries in preintervention health knowledge, similar levels of knowledge-enhancement (18%) were achieved with the programme in Mauritius and Zimbabwe, which was a higher level than that achieved in South Africa 13 (14%). Although there were very few signifi cant differences between boys and girls in either pre or postintervention knowledge-levels, for the few statements where there were signifi cant differences, girls scored higher than boys in both countries. Three specifi c objectives linked to recommendations made by WHO were set for the study. The fi rst objective, which was to implement and evaluate the '11 for Health' programme Statistical tests refer to comparisons between the boys and girls responses at the pre and postintervention stages: *p≤0.05; **p≤0.01; ***p≤0.005; ****p≤0.001. in Mauritius and Zimbabwe, followed the recommendation from the fi rst International Conference on Health Promotion for organisations to support countries in setting up strategies and programmes for health promotion. 3 The intervention in Mauritius was achieved following discussions with and support from the Ministries of Health and Quality of Life, Education and Human Resources and Youth and Sport. This support facilitated the recruitment and training of physical education teachers from each of the participating schools and enabled the programme to be delivered within each school's timetable. Further government support was demonstrated as the Ministry of Education and Human Resources arranged for each child who completed the programme to attend a graduation ceremony at which ministers expressed their support for the continuation of the programme within Mauritius. The intervention in Zimbabwe extended the existing expertise and capacity of the non-government organisation to deliver football-based HIV/AIDS prevention programmes to a wider range of health issues. The '11 for Health' programme has now been shown to be an effective way of increasing children's awareness and knowledge about a range of health issues within three different socioeconomic settings in Africa, using both in-school and out-of-school implementation strategies.
The second objective of the study was to determine whether the football-based '11 for Health' programme was as effective in delivering health messages to girls as it was to boys to support the WHO Global School Health Initiative of developing school-based health promotion programmes for boys and girls. 4 The results from this study together with those reported previously for South Africa 13 showed that the programme was as effective among girls as it was for boys. The high level of satisfaction with which boys in both countries received the programme might have been expected, as football was their most popular sports activity and the interventions took place at a time when media attention throughout Africa was focused strongly on the FIFA 2010 World Cup taking place in South Africa. However, the programme was equally wellreceived by girls in both countries, which probably refl ects the universal popularity of football among children and the ease with which the girls found they could learn football skills on an equal basis with the boys.
The third objective was to examine the potential for a nongovernmental organisation and a national Football Association to deliver the '11 for Health' programme in support of the recommendation following the fourth International Conference on Health Promotion to develop new forms of partnership for delivering health promotion programmes. 3 In this context, the study demonstrated that with the appropriate infrastructure and support a non-government organisation and a national Football Association implemented equally successful health education interventions.
There are strengths and weaknesses associated with this study. The studies in Mauritius and Zimbabwe involved sample populations that were four times larger than those used in South Africa, which demonstrated that the '11 for Health' programme can be scaled up, to accommodate large numbers of children. Higher proportions of children successfully completed the programmes in Mauritius and Zimbabwe than was achieved in South Africa. 13 The low drop out of children from the programme in Mauritius (3%) refl ected the benefi t of presenting the programme within a formal school environment in a country that places a high priority on primary and secondary education. 20 Attendance levels at the weekly '11 for Health' sessions were also high in both countries (Mauritius: 92%; Zimbabwe: 87%) and were similar to those reported previously for the study in South Africa 13 (90-94%). These high attendance levels, especially in the out-of-school methodology adopted in Zimbabwe, are refl ected in the high levels of satisfaction for the programme recorded in the postintervention course evaluations by both boys and girls. As discussed previously for the study in South Africa, 13 implementing interventions of this nature as randomised control studies would be the preferred option; however, in a school environment this approach creates logistical and educational problems that are unacceptable for individual school governors at the local level and for governments at the national level. Despite this limitation, the results did provide positive outcomes, in terms of enhanced health knowledge, for each of the health issues covered in the '11 for Health' programme; in both countries, statistically signifi cant increases in the children's health knowledge was recorded for 26 of the 30 health statements included in the evaluation questionnaire. The intention in this study was to implement the same '11 for Health' programme in both Mauritius and Zimbabwe; however, experience gained from this study indicated that in future interventions it would be benefi cial to modify the programme content to match the major health concerns in individual countries. For example, in Mauritius malaria does not present a signifi cant health concern whereas diabetes, and its associated sequelae of blood vessel, eye and kidney diseases, is a major concern. It was therefore concluded that, although the issue of diabetes was already included in the '11 for Health' programme within the sessions on physical activity and balanced diet, future interventions in Mauritius and similar countries should include a session focusing solely on diabetes. While health knowledge is an important prerequisite for achieving changes in behaviour it is often a poor indicator of actual behaviour changes; in this
What this study adds
The '11 for Health' programme was shown to be capable of ▶ successful implementation within school-based groups in collaboration with a national Football Association and within out-of-school groups in collaboration with a non-government organisation. The programme was shown to achieve signifi cant increases context, it is intended in future studies to investigate changes in attitudes and intentions to change behaviour, as these are better indicators of future behaviour change. 21 Having successfully scaled up the programme to accommodate several hundred children, the next stage in the evaluation of the '11 for Health' programme will be to assess ways of training larger numbers of teachers so that the programme can be delivered to thousands of children in nationwide health education programmes.
